INTRODUCTION
Powered-lift configurations which are currently under development for future use on STOL aircraft involve impingement of the jet engine exhaust onto wing and flap surfaces. Previous studies have suggested that the impinging jet produces higher noise levels at lower frequencies than does the jet alone (ref. 1).
These higher levels, together with the close proximity of the engine and flap noise sources to the fuselage sidewall, suggest that the noise levels in these aircraft may be high enough to interfere with passenger comfort. To investigate this possibility, interior noise levels were estimated for both an upper surface blown (USB) and an externally blown flap (EBF) configuration.
This paper describes the procedure used to estimate the interior noise levels and compares these levels with levels on existing jet aircraft and on ground transportation vehicles. These estimates indicate high levels in the STOL aircraft; therefore, areas of possible improvements in technology for control of STOL interior noise are also discussed. Figure 1 illustrates the two features of these aircraft that are of interest with respect to interior noise, namely, the forward and inboard location of the engines that brings the noise sources close to the passengers, and the impingement of the engine jet on wing and flap surfaces that generates new noise sources.
Cross sections of the wing-flap systems for each concept illustrate the nature of the engine exhaust impingement on each wing-flap system. These sketches indicate the position of the flaps in the poweredlift configuration and show that the engine exhaust impinges directly on the wing and flaps for both powered-lift concepts. The sketches also indicate that during cruise, when the flaps are retracted, the USB engine exhaust is still located very close to the wing, while the EBF engine exhausts under the wing, much as conventional jets do. The interior noise for these two aircraft configurations was estimated. .,iii~i.
EXERNALLY BLOWN FLAP CONFIGURATION(~~W
The procedure used to estimate interior noise levels is outlined in figure 2 . Interior noise spectra for takeoff and cruise conditions are shown in figure 4 for the USB (left) and the EBF (right). These spectra are the estimates for the seats having the highest levels and are not averages. As a point of reference, measured noise spectra for conventional jet aircraft (refs. 5 and 7 to 9) are included. The figure shows that the noise levels for the USB takeoff and cruise conditions are much higher than for conventional jets, and the levels are higher at the lowest frequencies.
Differences of 20 to 30 dB are indicated in the 125 Hz octave band. For the EBF aircraft, the takeoff levels are very high, with levels 30 dB higher than CTOL jets at the lower frequencies. The cruise spectrum for the EBF configuration is only slightly higher than the spectra found on CTOL jets.
The A-weighted sound levels were calculated from these spectra for the cruise condition and the results are shown in figure 5 Interior noise estimates show that the levels in powered-lift aircraft will be high, and that the major problem occurs at low frequencies.
It can be concluded that the noise reduction of the best current technology sidewall (used in making these estimates) is not adequate to control the low frequency noise generated by impingement of jet engine exhaust on wing and flap surfaces.
The definition of acoustic loads on STOL fuselages must be improved so that more precise estimates of interior noise can be obtained and so that control techniques based on the actual external noise characteristics can be explored.
(NASA-Langley has-expanded its STOL wing and flap acoustic loads program to include loads on the fuselage sidewall.) The basic understanding of low frequency noise reduction must also be improved and requires investigations of low frequency noise reduction of panels ranging from simple panels to complex, aircraft type structures. Finally, new structural concepts must be developed to improve low frequency noise reduction for use on STOL type vehicles. 
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